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1 
The invention relates to apparatus for taking 
cores from wells and is particularly directed to 
improvements in punch core apparatus to pro- 
vide means for orienting the core. 
The principal object of this invention is to 
provide an improved punch cote apparatus which 
is insertable and retractable through a drill 
string and without requiring that the drill string 
be removed from the well bore. 
Another object is to provide a nonrotary core 
barrel device having means for determining the 
orientation of the core. 
Another object is to provide a device oï this 
type for use in slant holes and employing a ball 
which rolls to the low side of an annulus for sub- 
sequent impression into a sort washer to indicate 
orientation of the core. 
A further object is to provide a punch cote 
orienter for use in substantially vertical holes 
and provided with an inclinometer ïor indicating 
the azimuth and inclination of the punch cote de- 
vice in operative position. 
Other objects and advantages will appear here- 
inafter. 
In te drawings: 
Figure 1 is a longitudinal sectional elevation 
showing a retractable core barrel latched in posi- 
tion ai te lower end of a drill string which ex- 
tends into a well bore. 
Figure 2 is a sectional elevation on an enlarged 
scale showing the lower end of a preferred form 
of punch core barrel device embodying our 
vention. 
Figure 3 is a sectional plan view taken sub- 
stantially on the lines 3--3 as shown in Figure 2. 
Figure 4 is a sectional view similar to Figure 3 
showing a modified form of our invention. 
Figure 5 is a longitudinal sectional view show- 
ing a further modification of the lower end of 
the punch core barreL 
Figure 6 is a sectional plan view taken sub- 
stantially on the lines 6--6 as shown in Figure 4. 
Conventional coring devices commonly employ 
a core bit with a hollow center which cuts away 
an annular ring into the formation, leaving the 
center of the hole uncut and ïorming a projection 
which extends upwardly into a core barrel ex- 
tending downwardly into te hollow bit. When 
the desired length of core has been received with- 
in the core barrel, the core barrel, together with 
the formation sample or core, is withdrawn to 
the surface. The cote barrel may be withdrawn 
on a wire line through te lnterior of te drill 
string or te drill string itself may be witdrawn 
section bY section to bring the core barrel to the 
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2 
surface. In either event, a problem of orienting 
the cote arises in 0rder to determine the azimuth 
of the dip of the well formation. The present in- 
vention relates to punch core apparatus in which 
 the core barrël is provided with a cutting head 
and is moved longitudinally into the formation 
without rotary motion. A device is provided on 
the retractable assembly which furnishes a record 
of the inclination of the device ai the rime of 
10 taking the cote from the formation. The retract- 
able device then is withdrawn ïrom its position 
ai the lower end of the drill string and is lifted 
through the interior of the drill string to the sur- 
face. The angular position of the cote within 
15 the core barrel is then noted and the record oï 
the inclination of the device as furnished by the 
inclinometer is inspected. From this information 
the orientation of the core with respect to the 
formation can readily be determined. 
2{} In bore holes where the angle of inclination 
has not been independently determined by sur- 
veys, we prefer to mount a "single shot" survey 
instrument within the retractable device. This 
single shot instrument mäy be of conventional 
25 form and need not be described in detail herein. 
It functions to provide a measure of the inclina- 
tion and azimuth of the retractable device at the 
 rime the punch core is taken. 
Where the azimuth and angle of inclination 
30 of the well bore are known from surveys, and 
where the angle of inclination of the bore hole 
varies from the vertical by moe than three de- 
grees approximately, we prefer to utilize a rela- 
tively simple tyPe of indicator instead of a single 
35 shot surey instrument. This indicator provides 
a record of the "low side" of the retractable de- 
vice so that by correlation with me known in- 
clination and direction of the bore hole the 
orientation of the cote may be determined. 
40 Referring more particularly fo the detailed 
construction of the embodiments of our invention 
as shown in the drawings, the bore hole J@ re- 
ceives the drill string generally designated J! 
which may be composed of a plurality of sec- 
45 tions 2 threaded end to end. The lowermost 
section or sections commonly has a heavier wall 
thickness and is known in the art as a drill collar 
3. A blt 4 is connected to the lower end of 
the drill collar, and as shown in ligure 1 this bit 
50 may be provided with an axial opening ! § through 
which the retractable core barrel assembly !  may 
extend. The assembly @ includes a shel  
secured to the lower end of a connection fitting 
. This connection fitting is in turn carried by 
5 the lower end of a tubular support J g. A body 
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0 carried within the shell 7 extends down- 
wardly therefrom fo enclose the core-receiving 
tube 21. This tube may be longitudinally split 
on one side ïrom end fo end if desired in order 
fo facflitate extraction of the cote. A cylindrical 
cutter 22 having a sharpened lower end 20 is 
secured in place on the lower extension 24 of 
the body 20 by means of the securing nut 
A frangible pin 2E extends through aligned open- 
ings provided in the body 20 and sleeve 17, and in 
this position the annular shoulder 27 on the body 
tests on the cooperating armular shoulder 28 on 
the sleeve. The cylindrical surfaces 29 and $0 
on the body are received in sliding engagement 
within the cylindrical bores $1 and $2 respec- 
tively within the sleeve 
A. soït annular ring $$ which may be formed 
of aluminum or other sort materlal is mounted 
on the upper end of the body 20 and keyed there- 
fo by means of a pin $4. The ring $$ may be held 
in place by means of the retaining nut SE threaded 
on the upper end of the body. A spherical ele- 
ment SE which may comprise a steel ball rolls on 
the ring $$ within the annulus $7 defined between 
the retaining nut $3 and the bore SI of the shell 
17. When the weight oï the drfll string I l is 
applied fo the retractable assembly 16 the cuiter 
22 is forced into the ïormation so that a cote is 
driven upwardly into the core-receiving-tube 2 l. 
The ïorce on the cuiter shears the ïrangible pin 
26 and allows the body 20 fo more upwardly 
within the shell 17. The annular abutment $0 
on the lower end of the connection fitting 16 
then drives the steel ball $0 into the relatively 
sort annular ring $$. Since the ball rolls fo the 
low side of the annulus $7, the impression ruade 
by the ball in the ring $$ forms a record of the 
dh'ection oï inclination ai the rime the cote 
was taken. /kïter the ball SE has been driven into 
the soït ring $$ the cooperating surfaces $9 on 
the members $3 and 16 meet in metal-to-metal 
relationship so that the load applied fo the cutter 
22 is carried principally on these cooperating sur- 
ïaces and hOt by the ball $6. 
The upper end of the tubular support is car- 
ried on the latch body 40. This latch body 40 
ïorms a part of a latch assembly generally desig- 
nated 41 which may take any conventional ïorm. 
As shown in the drawings, a latching lug 42 
is pivotally carried on the latch body af 45 and 
is adapted fo extend under a shoulder 4 fixed 
relative fo the drill string Il. A pull bar 4E is 
slidably mounted relative to the latch body 40 
and carries a cross-pin 4E operable in an angu- 
larly disposed slot 47 provided in the latching 
lug 42. When the knob 4E on the upper end. of 
the pull bar 4E is engaged by the overshot 40 
and liïted vertically, the pull bar  moves up- 
wardly relative fo the latch body 40, causing the 
cross-pin 40 acting in the slot 47 to retract the 
!atching lug 4 so that it no longer underlies the 
stationary shoulder 44. Continued upward more- 
ment of the overshot 49 serres to retract the 
entire device 10 through the drill string I l. The 
overshot 40 may be carried on the end of. a wire 
line operated in a conventional manner. 
The form of the invention just described and 
illustrated in Figures 2 and  is useïul in con- 
nection with bore holes which are more than 3 ° 
approximately off the vertical. In such holes 
there is sufficient angularity to cause the steel 
ball E to roll fo the low side of the armulus .] 
and hence provide an accurate record of the low 
side oï the device when the ball is impressed into 
the Soft washer $. For holes having less an- 
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gularity, hat is, for holes more nearly vertical» 
the ball cannot be relied upon to give accurate 
results. In slant holes, however, which bave 
been previousy surveyed fo determine orienta 
 tion of the bore hole this relatively simple de- 
vice affords an accurate means of orienting the 
core in order fo determine the direction of dip 
of the formation. The pin 4 serres to key the 
soït annular washer $3 relative to the body 
I0 and the pin E on the body enters the slot EI on 
the cote tube 21 fo align the cote tube with the 
body 28. A short marker pin E2 may be provid- 
ed on the cuiter 22 adjacent the sharpened lip 
3 so that a scratch mark is formed on the cote 
1 as if enters the cutter on its way into the cote 
tube 2 l. Aligned openings 3 are provided on the 
cutter .2 for reception of a pin 
is passed through the aligned openings E in the 
shell 17 and body 2. Prior fo insertion oï the 
0 assembly I  into the upper end oï the drill st-ring 
I I the pins E4 and 3 are aligned so that they lie 
in the same plane. The pins  and 3 are then 
withdrawn and the retractable cote barrel as- 
sembly is ready for use. 
E If wfll be understood that during normal drill- 
ing operations a small center bit (hOt shown) is 
inserted into the main bit 14 and latched in po- 
sition so that the full area of the bottom of the 
bore hole is acted upon. This center bit 
S0 tracted prior fo installation of the assembly 
in that ïorm of our invention shown in Fgures 
4 and 6 the shell 70 is connected to the body 
by means of the frangible pin 
is threaded at ifs lower end fo connect fo a cen- 
 tral housing ]3. This housing encloses a con- 
ventional single shot surveying instrument gen- 
erally designated 74. This instrument 7 is preï- 
erably shock mounted between cushions TE and 
7. A wedge-shaped key element ]7 extends 
40 downwardly ïrom the instrument into a :cotte - 
spondingly shaped recess 7 provided in the up- 
per end of the tubular membêr 79 which forms 
a lower extension of the housing 75. A cote tube 
support l is attached fo the lower end of the 
45 member 79. Conventional spring guides $ may 
be provided if desired on the outer surface of 
the cote tube support |. The cote tube 
mounted within the support 6| and held against 
rotation by the cooperatie engagement of the 
50 pin 6E with the slot 0. The cutting head 07. is 
connected to the support ,| by means of the 
threaded joint 8 and serres-fo maintain the 
cote tube 84 in position. The pins 
may be inserted into transverse openings pro- 
55 vided in the tubular member 79- and cutting head 
87 respectively and aligned so, that they lie in the 
same plane. These pins g}. and 6 are with- 
drawn prior to insertion of. the device into the 
drfll string. 
60 In operation the retractable cote barreI as- 
semb]y as shown fil Figure. 4 is latched into po- 
sition ai the lower end of the drill string by 
means of any suitable latch means such s, for 
example, as shown in Figure 1. The sleeve 
65 and each of the parts positioned therebelow, with 
the exception of the cutting head 7, are pref- 
erably ïormed of nonmagnetic materil in or- 
tier that magnetic direction, indicating mecha- 
nism contained within, the unit 74 may operate 
70 satisfactorfly. Furthermore, the sleeve. 7{} pro- 
jects downwardly through the opening in the 
bit on the lower end of-the drfll string so that the 
single shot instrument 74 is positiozied. ,bèlow 
the steel parts of the drill string I i-.- With the 
75 device latched in position the drfll stiiàg is lovï 
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Ced to bring the cutting head 87 into contact 
with the bottom of the well bore. The weight 
of the drill string fractures the frangible pin 72, 
permitting the body 7 | fo move upwardly within 
the sleeve 70 until if strikes the shoulder 89. The 
weigh of the drill string thon forces the pointed 
end 90 of the cutting head 87 into the formation 
so that a cote is received in the core tube 84. 
The assembly is unlatched from the drill string 
and withdrawn .on a wire line as described in con- 
nection with the previous modification. The 
core is marked by means of the pin 9 |, and since 
the angular relationship between the pin 9 | and 
the single shot instrument 74 is known the orien- 
tation of the core may be readily determined. 
While the single shot instrument 74 may take 
any conventional form, we prefer fo employ a 
device of this type which may be .set fo operate 
ai a predetermined rime. In order fo be sure 
that the instrument bas operated fo provide a 
record of the inclination and direction of the 
retrievable assembly, if is ordy necessary fo al- 
low the required ,rime interval fo elapse before 
withdrawing the assembly from the drill string. 
In Figure 5 we bave shown a modified form 
of cutting head assembly. The cutting head | 
is threaded fo a collar f0|. A retaining nut 
|02 engages the abutment |03 on the lower end 
of the collar and serves fo clamp the collar | 
against the lower end of the core tube support 
| }4. When if is desired fo align the bar | }§ with 
the pin 3 the retaining nut |02 is turned in an 
unthreading direction through a small angle 
fo relax the clamping effect on the collar |  | and 
thereby permit the cutter |0 and ifs marMng 
fo be properly oriented. The bar |§ is held 
in alignment with the pin 3 while the nut 
is retightened. This insures that the marking 
pin is correctly oriented with respect fo the 
single shot instrument 74. 
Having fully described our invention,, if is fo 
be understood that we do hot wish fo be limited 
fo the details herein set forth, but out invention 
is of the full scope of the appended claims. 
We claim: 
1. In a device insertable through a drill string 
for taking a punch core from a well bore and 
for indicating orientation of the core, the com- 
bination of a retrievable core barrel assembly 
adapted fo be lowered from the surface throug h 
the drill string; means for latching the core 
barrel assembl relative to the drill strinæ ai a 
location adjacent ifs lower end; a portion of said 
assembly in latched position projecting below 
the lower end of the drill string means carried 
on said projecting portion of the retrievable core 
barrel assembly for providing a record of the 
direction and inclination of the core barrel as- 
sembly in latched position; a tubular member 
on the cote barrel assembly positioned below 
said means so that a punch core may be taken 
by the member upon lowering of the drill string; 
and means for withdrawing the core barrel as- 
sembly and cote upwardly through the drill 
string. 
2. In a device insertable through a drill string 
for taMng a punch cote from a well bore and 
for indicating orientation of the core, the com- 
bination of a retrievable core barrel assembly 
adapted fo be lowered from the surface through 
the drill string; means for latching the core 
barrel assembly relative to the drill string ai a 
location adjacent its lower end; means carried 
on the retrievable core barrel assembly for pro- 
viding a record of the direction of inclination 

of tiië 0fe barrel assembly in latched position, 
said means including a gravity responsive mem- 
ber adapted fo be impressed into a relatively 
sort element; a tubular member on the core 
5 barrel assembly projecting for ifs full length be- 
low the lower end of. the drill string so that. a 
punch cote may be taken by the member upon 
lowerinæ of the drill string; and means for with- 
drawing the core barrel assembly and core up- 
le wardly through the drili string. 
3. In a device insertable through a drill string 
and bit for taMng a punch core from a well bore 
and .for indicating orientation of the core, the 
¢ombination of a retrievable core barrel as- 
15 sembly adapted tobe lowered from the surface 
through the drill string; means for latching the 
core barrel assembly relative fo the drill string 
af a location adjacent the bit; a portion of the 
retrievable core barrel assembly in latched posi- 
20 tion projecting below the lower end of the drfll 
string; recording means carried on the said pro- 
jecting portion of the retrievable cote barrel as- 
sembly for providing a record of the inclination 
of the core barrel assembly in latched position; 
25 and a core-receiving member on the core barrel 
assembly projecting for ifs full length below the 
lower end of the bit so that a punch core may 
be taken by the member upon' lowering of the 
drill string. 
30 4. In a device insertable through a drill string 
and bit for taking a punch core from a well bore 
and for indicating orientation of the core, the 
combination of a retrievable core barrel as- 
sembly adapted tobe lowered from the surface 
35 through the drill string; means for latching the 
core barrel assembly relative fo the drill string 
ata location adjacent the bit; a portion of the 
retrievable core barrel assembly in latched posi- 
tion projecting below the bit; recording means 
4e carried on the said projecting portion of th 
retrievable, core barrel assembly for providing a 
record of the inclination of the ere barrel as- 
sembly in latched position; a core-receiving 
member on the core barrel assembly projecting 
45 for ifs full length below the lower end of the bit 
so that a punch core may be taken by the mem- 
ber upon lowering of the drill string; a mrker 
element on said member adapted fo mark the 
core as if enters said member; and means fo 
50 adjust the relative angular position of said mark- 
er element and said recording means. 
5. In a device insertable through a drill string 
and bit for taking a punch core from a well 
bore and for indicating orientation of the core, 
55 the combination of a .retrievable core barrel as- 
sembly adapted fo be lowered from the surface 
through the drill string; means for latching the 
core barrel assembly relative to the drill string 
ata location adjacent the bit; recording means 
6O carried on the retrievable core barrel assembly 
for providing a record of the inclination of the 
core barrel assembly in latched position; the core 
barrel assembly including a shell slidably 
ceived within the bit and a body slidably mounted 
65 within the shell; axially spaced shoulders on 
the shell and body; a frangible pin connecting the 
shell and body; and a core-receiving member on 
the body extending for ifs full length below the 
bit so that a punch core may be taken by the 
70 member upon lowering of the drill string fo shear 
said pin and bring said shoulders into engage- 
men. 
6. In a device insertable through a drill string 
and bit for taking a Punch cote from a well bore 
75 and for indicating orientation of the core, the 



e6mina%Jon 6f a retlèïDle COë:br9ei 
boE@ =dRptd b  bèlOet-:f6m :%ê fce 
%Hgouh he ' ill .-stig; 'me:ans for  
h 6ore bar9él Sgêmbly =@ëlate fO the rill 
sting t  IbciOn :d]/cent £e i-t; the 
barrel agembl, yinlUng;ashllslidablY 9eceîved 
witn the bit nd  bod.à51y mOuntëd 
the 'shell; rëoEfig meas nlUding a .gravty 
résponsîve ebër adaPtedto Bé i-mpessd îno 
a relatively sot,êlèfit; :sid 
bi arriéd on-thWc6 bre] semBlY nd 
atùäted by ëlavëmbèment fthe b&dy :and 
shell t0 :povie a 9eOdof thë ificlihtion of 
 the Oë :brel asSéI# ,in lhed pOSRiOn; 
-axially Spcêd sh0ulde9s :on the hellnd .bbdy; 
a fan'gïblé pih oonfletg te Shetl n bDdY; 
-and a coPe-feèiVïnebérëfihëb0dy 
ihg for its fll len{th :be]oW-te b .so tht a 
pCh -C0re y Se tEên y the: member 
lèwefin Of the driH ïsring to Bher said:pin 
-d b9ing aidshOUldersinto ngaement. 
. ina dë?céinëtble:th'r6ugha ,ill sring 
andbit:for taMhg apufich Cote fom 
and for incat[ng OrientatiOn of £he cote, the 
cominatiOn f :a 9etrievable c6 »brrel 
bly adaPtC  be lëwëfed frOm the uace 
thkoUgh the ill tting; mea :for latching 
the Cote bïfrel aSSëmbt9 relatiVe-te .the dtfll 
string at a location adjacent the bit; ;the :cbre 
barrel assembly includifig .a Shell «slidablY :re- 
ceived ithinthe 'it nd aboY slidbly)m0unted 
within the shell; réb6rngmens .fbrpr,oing 
a :record of the inc.fltion of the cre 5rrel 
assembly ,in latché positCn, aid r0ding 
mes inciung a gvity rèsosive mëmber 
and a rèlaively sort éléméfit "bOth OperRtively 
intersed betWeen thé sêll :£fld bOy; 
spaced shoders 0n-the Shëll and :boY; 
rangible .i cOnflectin 'theshll nd-bOdy; nd 
a cor-Pecei?fig meber On he-5by extenn 
for its fulllëngh bel0w the bit, s0:that ]oWetin 
of £h dfll. trin Shrs tfie .pin, imb6ds :th 
grviy-rësnsivemmer inç:therelaivély 'sort 
elèment afid b9ifigs :the h0ulers to:efigg 
meht. 
8. In :a dêVi ihétablê nd ret9ctàble 
fbm . <wH b0e :nd :fër ihdf6tifi 
tion 0f %h 6or, hWbbmbtioh"of :a :rtriëv- 
ble corè 'barrl àsémblF-,d£pt4d  

8 
fed, from the . surfabe 3hrough the drfll string: 
:eans ïf6r la:tching "the C0re-bar'rel asembly 
relative t;0-the drill .string kt a location-near 
igs -lowèr -end; ,;u portion 0f  said retriéwble 
: c0re baïrel-asseïnbty in latchédosition pr0ject- 
ing ]selow Che lower end of the ïïrill string; me'ans 
caried on :said prbjecting porti0n'of tie-retriev- 
able -oe'barrel assèmbly for providing a record 
Of Che-inclination of the 'cote barrel assembly 
l0 -in "latbhed position; a dore-receiving member 
-On the dote :barrel assembly .pi'ojecting for 
 full lêngthleldw-Che lower end"ofthe drill String 
and adapted--f take:a ;pïnch C0rè upon lowering 
-of the drill string; anil means for Unlatching and 
:15 Wittidrawihg tle ore barrel-assembly andcore 
upWardly tir0ughthe drill String. 
9. In à devi6e for"taking k punSh cote from 
:a well-boi'e and for indicating 0rientaibn 'of the 
coi'e, the 'combination of a drill string having 
0 "a bit at ifs 10wêr end; a etrievable ore barrel 
aSembly adPted to be lowered .from the sur- 
-fce :through Che drill :string; meàns for latch- 
-ingthe core barrl assembly 9elative Go the drill 
string t a lo'ation adjacent he bit; a portïon 
g5 'of aid boe-barrelassembly in ltched position 
 Ojectiflg below the bit; nieans car9ied on said 
projecting Portion o Che c0re barrel assemblY for 
'providing a :ecord Of Che inclingtï0n ofthe core 
barrel assembly in-latched position; a meïnber 
,S0 on tle cote b-arrel assembly ,projectin.g for its 
fll length -bel0w -the bit -s6 thát R :puhch cor 
may be taken ]y :the member upon lowering of 
:the drill string; :and 'means :for Withdrawing the 
cote barrel assembly .anal cote upw'ardly though 
:5 the drill sring. 
M/NLEY LEON/D NATLAND. 
 RAYMOND E. PEARSON. 
:40 REFERENCES CITED 
The folloWing réfefenes are df réc6din the 
file bf this .patêïit: 
UNITED STATES PATENTS 
Number Name Date 
'45 2A00;418 Welikanov ........ Nov. 30, 1937 
-2;197»062 Sweet-et al. :_c__z=_ Apr. 16, 1940 
2,203,730 -Johnson-==:e= .... =_.June 11, 1940 
2,489,566 -Engle _ ........... Nov. 29, 199 
-2536,303 -Miller ___: .......... Jn. 2,-1951 

5O 



